The aim of the present study was to compare the differences in symptom distress, quality of life, and pelvic floor muscle function among Turkish women with mild, moderate, or severe urinary incontinence.
Introduction
Urinary incontinence (UI) has been defined as an involuntary leakage of urine (1) and is a common condition worldwide. The most common types of UI have been considered to be stress UI (SUI; the involuntary loss of urine upon effort, physical exertion, sneezing, or coughing), urgency UI (the involuntary loss of urine associated with urgency), and mixed UI (MUI; both SUI and urgency UI; 1). Previous studies have found that the rate of UI prevalence ranges from 16.4% to 50.3% in Turkish women (2) (3) (4) (5) . This variation between studies may be related to different definitions of UI, different methodologies for data collection, or the differences in the demographics of the study populations (6) . UI significantly limits the lives of women affected due to the physical, psychological, and social inconveniences (7) . The fear of leakage and odor may be related to embarrassment, frustration, depressive mood, psychological distress, and social isolation (8, 9) . Consequently, the quality of life is significantly affected by the symptoms of UI (10, 11) .
In the literature, it has been suggested that the evaluation of the severity of the disease, the symptom distress, and the quality of life of the women affected can be complementary to objective measurements and that subjective outcomes can provide important data for UI management strategies (12) . A recent study indicated that mild UI was more highly associated with successful outcomes of conservative treatment compared to moderate or severe UI; therefore, the initial assessment of the disease severity is essential for determining the need for second-line treatments (13) . Additionally, improvement in the subjective severity of UI seems to be more important than improvement in objective outcome measurements. Although previous research has examined the variations in quality of life among different types of UI (10) , knowledge of the impact of the severity of UI upon symptom distress and quality of life is limited. Additionally, only one study reported that pelvic floor muscle strength, measured by the Brink score, was not related to the severity of incontinence, evaluated by the pad test, in patients with UI (14) .
In the literature, previous studies conducted within the Turkish population indicated that the duration of UI (4, 15) , the amount of leakage (4, 15) , the frequency of UI episodes (4) , and the number of pads (15) were related to the quality of life impairment. However, in these studies, the severity of UI was determined based on patient-reported measurements rather than valid and reliable scales (4, 15) . Additionally, the association between the severity of UI and pelvic floor muscle function has not been investigated in the Turkish population. To our knowledge, this is the first study to investigate the relationship between the severity of UI and pelvic floor muscle strength and endurance, which was objectively measured in the present study using a perineometer, in Turkish women suffering from UI. For this reason, we aimed to compare the differences in symptom distress, quality of life, and pelvic floor muscle strength and endurance among Turkish women with mild, moderate, or severe UI. In addition, the relationships between the severity of UI and symptom distress, quality of life, and pelvic floor muscle strength and endurance were investigated.
Material and Method
The present study was designed as a cross-sectional study and conducted at the department of physiotherapy and rehabilitation of Hacettepe University (Ankara, Turkey).
Women who had a diagnosis of symptomatic UI were recruited from the gynecology clinic of Hacettepe University. The eligibility of the patients was determined based on the inclusion and exclusion criteria, and all assessments were performed at the physiotherapy department. Participants who were older than 18 years-of-age, diagnosed with UI, not pregnant and not having given birth in the previous three months, and who sufficiently cooperated during the assessments were included in the present study. The Medical, Epidemiological, and Social Aspects of Aging (MESA) questionnaire was used for the symptomatic diagnosis of UI (16) . The MESA questionnaire consists of nine items concerning SUI and six items regarding urgency UI (16) . A previous study revealed that there was an 87% agreement between the MESA questionnaire and clinical assessment (17) . The exclusion criteria were determined as follows: (1) > Stage 3 or 4 pelvic organ prolapse (POP); (2) urinary tract infections; (3) neurological diseases; and (4) current oncological diagnosis. The study was conducted in accordance with the Declaration of Helsinki. The local ethics committee of the university approved the study protocol (GO17/820 -Date: 10/10/2017) and written informed consent was obtained from all patients.
Evaluations
Self-reported information regarding sociodemographic data, including age, education level, marital and working status, and physical characteristics, such as height and weight, were obtained. In addition, smoking habits, gravidity, parity, post-menopausal status, and the duration of UI were recorded.
The Incontinence Severity Index (ISI), developed by Sandvik et al. (18, 19) , was used to assess the severity of the UI. The frequency of incontinence episodes and the amount of leakage were multiplied to calculate the total score of the ISI (18, 19) . In accordance with the total ISI score, the severity of UI was categorized as mild (a score of 1-2), moderate (a score of 3-6), or severe (a score of 8-12) (18, 19) .
The Urinary Distress Inventory-6 (UDI-6) was used to evaluate symptom distress related to UI (20) . Additionally, the impact of UI on the patients' quality of life was assessed by the Incontinence Impact Questionnaire-7 (IIQ-7; 20). The UDI-6 and IIQ-7 consist of six and seven items, respectively, with a four-point Likert-type scale (i.e., not at all, a little bit, moderately, and greatly) (20) . The Turkish versions of the UDI-6 and IIQ-7 were found to be reliable (Cronbach's α 0.74-0.87; Spearman's rho 0.99) (20) . Cam et al. (20) have reported that these tools are reliable questionnaires for patients with UI. Higher total scores on the UDI-6 and IIQ-7 indicate greater symptom distress and lower quality of life, respectively (20) .
Lastly, a vaginal perineometer with an arbitrary scale of 0-12 was used to determine pelvic floor muscle strength and endurance. Before the evaluation, an experienced physiotherapist provided information on the right pelvic floor muscle contraction using digital palpation. The probe of the perineometer was inserted to the level of the hymenal ring for the purpose of standardization (21) . The women were asked to contract their pelvic floor muscles and to maintain this contraction for 10 seconds without the Valsalva maneuver, straining, or the contraction of the abdominal, abductor, or gluteal muscles (22) . Three contractions were performed with 30-second rest intervals. For each contraction, the rest value before the pelvic floor contraction, the maximum value during the contraction, and the values at the end of the 10-second contractions were recorded (23) . The participants' pelvic floor muscle strength and endurance were calculated based on the mean values of the three contractions (22) (23) .
Data Analysis
Data analysis was conducted using the Statistical Package for the Social Sciences (SPSS) software, version 21 (IBM SPSS Statistics; IBM Corporation, Armonk, NY). The normality distribution of the data was checked using the Kolmogorov-Smirnov test. A one-way analysis of variance test (ANOVA) was used to analyze the differences in the normally distributed continuous data among the study groups. The differences in the non-normally distributed quantitative data were examined using the Kruskal-Wallis test. When an overall significance was observed, pair-wise analysis (i.e., mild UI and moderate UI; mild UI and severe UI; moderate UI and severe UI) was performed by the Mann-Whitney U test with the Bonferroni correction. The corrected p-value was accepted as <0.016 for the pair-wise comparisons. The differences in categorical variables were compared through the Chisquare test. The associations between the severity of UI and all outcome measures were analyzed using the Spearman correlation analysis. A p value of < 0.05 was assumed as the level of statistical significance.
Results
A total of 164 patients with UI were screened for inclusion. Ten patients did not want to participate in the study, and 22 patients were excluded due to POP ≥ Stage 3 (n=8), a current urinary tract infection (n=5), a diagnosis of neurological disease (n=4), or insufficient literacy for the completion of assessments (n=5). The measurement of pelvic floor function could not be performed in 12 patients. Therefore, 120 patients with a symptomatic diagnosis of UI participated in and completed the study protocol.
Socio-demographic, physical, and clinical characteristics of the participants
In the total population (N=120), the median age was 49.0 years, and the mean BMI was 28.0 ± 4.0 kg/m 2 . Of the participants, 41% of the women were in the post-menopausal period. The distribution of UI according to UI severity was 31 participants (25.8%) with mild UI, 41 (34.1%) participants with moderate UI, and 48 (40%) participants with severe UI. The prevalence rates of SUI and MUI were found to be 54.2% and 45.8%, respectively. Socio-demographic, physical, and clinical characteristics are presented in table 1.
There were no significant differences in terms of age, BMI, marital status, gravidity, parity, or smoking status among the study groups (p>0.05). Based on the results of the overall comparisons, significant differences were found in the education level, employment status, post-menopausal status, and the duration of UI (p<0.05). Post-hoc comparisons revealed that education level was significantly higher in the mild UI group than in the severe UI group (p=0.003). Additionally, patients with severe UI had significantly longer durations of incontinence than those with mild UI (p=0.002). Furthermore, based on the pair-wise analyses, the participants with severe UI had a significantly lower rate of employment than those with mild and moderate UI (p<0.001 and p=0.01, respectively). The prevalence rate of post-menopausal status was lower in the mild UI group compared to the moderate and severe UI groups (p=0.003 and p<0.001, respectively). Lastly, there was a significant difference in the type of UI among patients with mild, moderate, and severe UI (p<0.001; Table 1 ). Pairwise analyses revealed that MUI was more prevalent in patients with severe UI than those with mild (p<0.001) or moderate UI (p=0.003).
Comparing symptom distress, quality of life, and pelvic floor muscle function among the study groups In the total population, self-reported symptom distress and quality of life were significantly affected based on the severity of UI (p<0.001). The patients with severe UI had higher symptom distress and poorer quality of life than patients with mild or moderate UI (p<0.001). No statistically significant differences in pelvic floor muscle strength and endurance were found among the study groups (p>0.05; Table 2 ).
The subgroup analysis based on the type of UI revealed that patients with severe SUI had a greater decrease in quality of life than those with mild SUI (p<0.001). Additionally, patients with severe MUI reported greater symptom distress and decreased quality of life compared to those with mild (p=0.002 and p=0.007, respectively) or moderate MUI (p<0.001 and p<0.001, respectively; Table 3 ). Similar to the total population analysis, there were no significant differences in pelvic floor muscle strength and endurance among patients with mild, moderate, and severe SUI or MUI (p>0.05; Table 3 ). Associations between the severity of UI and symptom distress, quality of life, and pelvic floor muscle function In the total population, it was found that the increased severity of UI was significantly associated with higher levels of symptom distress (p<0.001) and lower quality of life (p<0.001; Table 4 ). The subgroup analyses of the patients with SUI and MUI also revealed that there were significant relationships between the severity of UI and symptom distress (p=0.007 and p<0.001, respectively) and quality of life (p<0.001). However, the analysis of the total population and the subgroup analyses of the types of UI revealed that no association was found between the severity of UI and pelvic floor muscle strength and endurance (p>0.05; Table 4 ).
Discussion
In the present study, it was found that patients with severe SUI experienced greater decreased the quality of life than those with mild SUI. Additionally, women with severe MUI reported higher symptom distress and greater decreased quality of life compared to women with mild and moderate MUI. Furthermore, the severity of UI was demonstrated to be associated with symptom distress and quality of life. However, no significant differences in pelvic floor muscle strength and endurance were found among the study groups.
Similar to a previous study conducted by Gasquet et al. (6) , we found that women with severe UI had a lower education level than those with moderate UI and that employment rates decreased as the severity of symptoms increased. It has been indicated that the education level of patients can be a factor that may affect the patients' perspectives of UI (24) . Compared to women with a higher educational level, women with a lower education level more frequently reported health-related impairments, and they were more likely to indicate UI as a disturbing health condition (25) . Furthermore, decreased health literacy due to lower educational status may be associated with inaccurate disease beliefs. Many women may also believe that UI is a natural aspect of aging (15) . Additionally, lower socioeconomic status may prevent access to health care facilities in time for treatment (15) . For these reasons, the lower educational and economic status may be related to severe UI.
In addition, we found that the clinical severity of UI symptoms was associated with a longer duration of symptoms. Furthermore, we found that the number of post-menopausal women was higher in the severe UI group. The present results are validated by previous research that investigated the impact of the severity of UI on quality of life (6) . In the literature, it was demonstrated that menopausal status due to estrogen loss is related to the presence and the severity of UI (26) .
Based on the literature, there is no consensus regarding an assessment method for the severity of UI. Similar to previous studies (9, (27) (28) (29) , we evaluated the severity of UI using the validated ISI. Other studies have used various measurement methods for the evaluation of UI severity, including the 24-hour pad test (30) , self-perceived incontinence severity (mild, moderate, or severe; 12), and an invalidated questionnaire (6) . It was reported that the 24-hour pad test does not have a standardized protocol and that urine leakage can differ based on the patient's physical activity level (30) . In clinical settings, subjective measurements for the determination of the severity of UI are preferred due to their cost-effectiveness, time-efficacy, and good correlation with objective measurements. In women with UI, the ISI was found to have a good correlation with urinary leakage based on the 48-hour pad test (19) . Additionally, Melville et al. (31) found that there was a high correlation between physician and patient assessments of incontinence severity.
Previous studies have investigated the effect of UI severity on quality of life in different patient populations, including European (6, 9, 29, 30) , American (27) (28) , and Asian (12) populations. Monz et al. (29) reported that the severity of UI was the single most important predictor, regardless the type of UI, in European women. Similar to the findings of the present study, another study found that the severity of UI symptoms was associated with the perception of quality of life (6) . A recent study indicated that there was no linear correlation between incontinence severity, assessed by the 24-hour pad test, and quality of life, measured by the King's Health Questionnaire (30) . In addition, researchers have reported that patients with any amount of urine leakage should be paid attention to, as the influence of UI on quality of life is more qualitative than quantitative (30). To maintain bladder continence, the function of the pelvic floor muscles has been considered as an important factor (14) . In the literature, it has been reported that women with UI have greater decreased muscle strength than those without UI (32) (33) . In the present study, we could not find an inverse relationship between the severity of UI and pelvic floor muscle strength and endurance, as expected. This finding was also supported by a previous study that investigated the association between pelvic floor muscle strength, measured by the Brink score, and the severity of UI, evaluated by the pad test (14) . FitzGerald et al. (14) reported that the relative homogeneity, due to a relatively small range of Brink scores, and the lack of inclusion of a continent control group may fail to reflect a possible association between the severity of UI and pelvic floor muscle strength. In the present study, we believe that these results may be related to the lack of a control group that included women without UI and related to the assessment of the pelvic floor function using only a perineometer. Further studies may include the assessment of pelvic floor muscle activity using electromyography in order to investigate the relationship between pelvic floor muscle function and the severity of UI.
Study limitations
The findings of the present study should be interpreted in light of the study's limitations. First, the design of the present study was cross-sectional, and the evaluations were performed at only one point in time. Therefore, further longitudinal studies should be planned in order to obtain more accurate results concerning the differences in symptom distress, quality of life, and pelvic floor muscle function in patients with UI at different levels of disease severity. A second limitation was that the generalizability of the findings might be affected due to the recruitment of the patients from only one center. To increase the generalizability, further populationbased studies involving patients from general and different samples can be planned.
Conclusion
This study concluded that patients with severe SUI had greater decreased quality of life than those with mild SUI. Additionally, severe MUI had more impact on symptom distress and quality of life than mild or moderate MUI. In addition, the severity of SUI or MUI was associated with symptom distress and quality of life in Turkish women. To prevent a greater impact of incontinence on the quality of life of women with UI, early detection of UI and early management based on the severity of incontinence are important strategies. For this reason, the relationship between the severity of UI and quality of life should be evaluated in clinical settings. Further longitudinal studies with larger sample sizes are needed to demonstrate clearer findings regarding the effects of incontinence severity on symptom distress and quality of life in Turkish women with UI.
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